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Abstract Concrete pillar members of actual size using two types of cement were cured by four types of method and 
air permeability and water content were evaluated at three ages. As the age proceeded, coefficients of air 
permeability were in general increased and water contents were decreased. Correlation between these two 
values was confirmed. In the case of normal Portland cement (N), coefficients of air permeability were 
small and water contents were large in the concrete cured under water-supplied condition such as wet 
curing. In the case of blast furnace slag cement type B (BB), coefficients of air permeability were smaller in 
the concrete cured under atmospheric condition than other three methods. It was considered that 
suppression of drying was important for BB concrete to keep air permeability low. Observation of hardened 
structure of surfaces of each concretes by scanning electron microscope suggested that principal factors of 
differences of air permeability among four curing methods were denseness of surface in N concrete and 
degree of occurrence of cracking in BB concrete. 
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Table 1  Mix proportions and properties of concrete 







N 45.0 12 172 383 733 1006 4.596 11.0 5.0 29.3 34.6

















Unit content (kg/m3） Properties of fresh　concrete
 
Fig.1  Curing methods 
Atmospheric Membrane Wet Sealed 
Fig.2 Test methods 
Water content Air permeability  
 
Cut the core sample 
along the longitudinal 
axis
Collect a flat plate 
including the 
surface from the 
one side 
Surface of the 
pillar member
Make a mirror surface 
for observation by 
polishing a cut surface 
using abrasive 
 
Fig. 3  Procedure for preparation of sample 
for observation of BEI by SEM 
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工したマットを貼り付け，型枠を再度あてがい，3
日おきに散水した．なお，封かん養生および湿布




ブルチャンバーセルを用い，材齢 1 ヶ月，3 ヶ月
および 1 年において，柱部材の各養生面の中央部
付近（打込み面・底面の縁部から 300mm 以上お















面を含む厚さ約 15mm，大きさ 25×40mm の平板
を切断して採取した．25×40mm の面を研磨材に
より鏡面状に研磨し，観察用試料とした．研磨し
た面に炭素を蒸着し，SEM により BEI を観察し，
硬化組織の特徴を明らかにした．SEM は日本電子
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 Age of a month
Age of 3 months
Age of 12months
（a）Normal Portland cement（N）         （b）Blast furnace slag cement type B（BB） 
Fig. 4  Effect of curing method on coefficient of air permeability 
（a）Normal Portland cement（N）          （b）Blast furnace slag cement type B（BB） 

























る．BB の含水率試験の結果も N と同様の傾向が
見受けられるが，養生の違いによる表面含水率の







N のコンクリートの BEI を図 7 に，BB のコン
































































Age of a month





















Fig. 6 Relation between coefficient of 
air permeability and water content 
 
 























































































(a) Atmospheric curing (Coefficient of air permeability : 5.90×10-16m2) 
1mm
 
(b) Membrane curing (Coefficient of air permeability : 3.97×10-16m2) 
1mm
 
(c) Sealed curing (Coefficient of air permeability : 2.62×10-16m2) 
1mm
 
(d) Wet curing (Coefficient of air permeability : 1.63×10-16m2) 
 
Fig. 7  BEIs of surface of concrete using normal Portland cement（N） 

























































































(a) Atmospheric curing (Coefficient of air permeability : 37.32×10-16m2) 
1mm
 
(b) Membrane curing (Coefficient of air permeability : 8.59×10-16m2) 
1mm
 
(c) Sealed curing (Coefficient of air permeability : 3.15×10-16m2) 
1mm
 
(d) Wet curing (Coefficient of air permeability : 5.47×10-16m2) 
 
Fig. 8  BEIs of surface of concrete using blast furnace slag cement type B（BB） 
(Age of 12months) 
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前述の通り，N の場合は湿布養生のように水分
を供給する方法により透気係数は小さく保たれる
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